Switching mechanisms of cell death in mdm2- and mdm4-null mice by deletion of p53 downstream targets.
The p53 tumor suppressor ensures maintenance of genome integrity by initiating either apoptosis or cell cycle arrest in response to DNA damage. Deletion of either mdm2 or mdm4 genes, which encode p53 inhibitors, results in embryonic lethality. The lethal phenotypes are rescued in the absence of p53, which indicates that increased activity of p53 is the cause of lethality in the mdm2- and mdm4-null embryos. Here we show that mdm2-null embryos die because of apoptosis initiated at 3.5 days postcoitum (dpc). Partial rescue of mdm2-null embryos by deletion of bax allows survival to 6.5 dpc and alters the mechanism of death from apoptosis to cell cycle arrest, indicating that bax is a critical component of the p53 pathway in early embryogenesis. The death of mdm4-null embryos is due to p53-initiated cell cycle arrest at 7.5 dpc. Deletion of p21(p21(waf1/cip1)), a p53 downstream target partially responsible for cell cycle arrest, does not rescue this phenotype; however, deletion of p21 alters the mechanism of cell death from lack of proliferation to apoptosis. Thus, in both examples, deletion of a p53 downstream target gene allows p53 to redirect its efforts, highlighting a high degree of plasticity in p53 function.